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12 ABSTRACT

In connection with the development and testing of a field theory of international
relations, the 1963 dyadic behavior of nations was analyzed to determine its dimensions.
A secondary analysis was also done to determine how well these dimensions could be predici
ted from those found in a similar analysis of 1955 data. The major results are as fol-
lows, (1) There are a number of statistically independent dimensions of the 1963 dyadic
behavior of nations, including dimensions of deterrence, Cold War, exports, students,
migrants, diplomatic, military treaties, aid, and UN voting. (2) The 1963 dimensions
could have been well predicted from 1955 behavior. (3) The most predictable (or most
stable) dimensions of dyadic behavior are big power deterrence, diplomacy, Cold War, and
international organizatioms. (4) The behavioral variables most undergoing shifts betweey
1955 and 1963 are translations, relative exports, students, anti-foreign behavior, and
negative sanctions, (5) About thirty-six percent of the 1963 variation in the behavior
of 182 dyads could have been predicted from their 1955 behavior. (6) Large shifts in the
behavior of these dyads took place between 1955 and 1963,. Those dyads shifting most were
Netherlands+UK, Indonesia+UK, USSR+*Egypt, and India+US; those most stable in behavior wer
Isracl+China, Lurma»*Brazil, Brazil+India, and Egypt*Cuba., (7) The development of a coop-
eration-conflict scale for 1955 and 1963 and a plot of selected dyads on it shows that
the scale measures the major 1955-1963 shifts in behavior, such as that for the U,S.S.R.,
China, Cuba, and the U,S.A.
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The Dimensionality of Nations Project
Department of Political Science
University of Hawaii

ABSTRACT

In connection with the development and testing of a field theory of
international relations, the 1963 dyadic behavior of nations was analyzed
to determine its dimensions. A secondary analysis was also.done to deter-
mine how well these dimensions could be predicted from those found in a
similar analysis of 1955 data. The major results arc as follows.

(1) There arc a numbef éf statistically independent dimensions of
the 1963 dyadic behavior of nations, including dimensions of deterrence;
Cold War, exports, students, migrants, diplomatic, military trecaties, aid,

and UN voting.

(2) The 1963 dimensions could have been well predicted from 1955
behavior,

(3) The most predictable (or most stable) dimensions of dyadic
bechavior are hig power deterrence, diplomacy, Cold War, and international

organizations.

(4) The dyadic behavioral variables most undergoing shifts between
1955 and 1963 arc translotions, relative exports, students, anti-foreign
behavior, and negative sanctions.

(5) About thirty-six percent.of the 1963 variation in the bechavior
of 182 dyads could have been predicted from their 1955 behavior.

(6) Large shifts in the behavior of these dyads took place between
1955 and 1963, Thosec dyads shifting most were Netherlands+UK, Indonesia+
UK, USSR+Egypt, and India»US; those most stable in behavior were Isracl-
China, Burma+*Brazil, Brazil+India, and Egypt-—+Cuba.

(7) The development of a cooperation-conflict scale for 1955 and
1963 and a plot of selected dyads on it shows that the scale measures the
major 1955-1963 shifts in behavior, such as that for the U.S.5.R., China,
Cuba, and the U.S.A.




"The foreign policy of nations is as variable and
variegated as human life. However, just as the science of
sociology aims at classifying typical intergroup relations
and actions, so the science of politics in general and of
international relations (foreign policy) in particular
should aim at working out the typical patterns of the
relations between states. -Despite the great variety of
political action, it is possible to break down political
actions into types and categories. Such a breakdown will
facilitate understanding. Unfortunately very little work
has as yet been done in this important field." (Srausz-
Hupé and Possony, 1950) '




FIELD THEORY AND THE 1963 BEHAVIOR SPACE OF NATIONS1

I. INTRODUCTION

If any mathematical theory is to explain and enable man to
control international events, empirical interpretations of some of its
primitive terms must be made and operatioﬁal definitions nust be established.
If the theory ié concerned with a few variables and relationships, the task
of building bridges between the analytic structure of the theory and obser-
vations may be a short and a relatively inexpensive ore. If, however, the
theory is fundamental and comprehensive, entailing a whole domain of
phenomena, then the interpretation and operationalization necessary to
test the theory may take years and dozens of social scientists and assis-
tants.

One such theory is the field theory of social action which is being
applied to international relations (Rummel, 1965, 1969b, 1970b; Park, 1969).
The theory treats international relations as a mathematical social-time space.
Nations have position and motion in this space in terms of their relative and
changing characteristics, and the linear relationship between these charac-
teristics., A set of dimensions define the empirical noture of this social
space and serve to delineate the relationships among the characteristics and
the spatial location of nations. The magnitude and direction of distances
between nations in this space measure the relative social-time differences - and
similarities between nations on their socio-economic, cultural, geographic,
and politico-military characteristics. That part of the social-time space

defining attributes in this manner is called attribute. space.

A second aspect of the social-time space and the one of concern to
us here has to-do with behavior. Nations are coupled by the action of one
nation (actor) to another (object) into dyads which are conceived of as

action units in a behavior space. This space comprises all the actions of

1I wish to express my appreciation to Tong-Whan Park and Warren Phillips
for carefully reading and commenting on a draft of this report.
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nations to cac. otier and is spanned by dimensions which lccate nation dyads
in terms of their relative hehavior.,

By theory, the behavior of nations'is a function of the attribute
differénccs and sinilarities Letween them. That is, thé'locétion of dyads in
behavior space is a linear function of the distance vectérs between actor
and object 16 attribute space. As a connecting link setwcen two kinds of
phenomené--intcrnational behavior and nation attributes--or between two
disciplines and styles of scholarship--international relations and comparative
studies (e.z.. comparative politics)--the theorétical depencence of behavior
on attribute distances within the context of a geometrisized soclal-time
space is a comprehensive and fruitful view of international relations.
Elsevhere, for example (Rummel, 1°70b), the theory was shown to subsume
six major hypctheses of international ':ehavior2 and to employ 'attribute
distance” and "dyad'" as threads binding the hypotheses.

Tests of field theory (Rummel, 1969b, 1570b) have so far hLcen on
1955 data: 1955 behavior and attrilute spaces. .This was to ''get a feel”
for the theory while data collection for other time p;riods was in progress.
Eventually, the theory also will be tested for each of the years 1950, 1960,
1963, and 1965, as well as longitudinally through this period. !

In order to test field theory, the behavior and attribute spaces

of'nations must be delineated as was done for 1955 (Rummel, 1969a). This is

—_

2These hypotheses were (1) the Rosenau 'pre-theory' that the size,
economlic development, and political system (open or closed) of a nation are
linked to its foreign policy behavior; (2) Galtung's status thcory that nations
behave in terms of an international stratificetion system; (3) the 'realist"
belief that international behavior is a consequence of relative power and .the
bonds between nations; (4) the theory of Quincy Wright that the probability of
var between two nations is a consequence of their technological, social, poli-
tical, legal, strategic, intellectual, psychic, and expectancy distance;
(5) the cooperation (integrative behavior) between nations is partially
dependent on their similarity in economic development, politics, culture,
values, and seographic distance; and (6) the cooperation or conflict between '
nations is modifiéd by their geographic distance.

— -
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a large tas.; rcquiring the collecticn of data on hundreds of variables for

3 As part of this larger endcavor, data

all nations and numcrous subanalyscs.
on the 1963 dyadic Lehavior of nations were collected und analyzed to dctarmine
the dimensions of bchavior space for this ycar and the location of dyads
within this space. This paper will report these results and compare them with
the 1955 bchavior space.

| Whetiier one accepts the framework to which thesc results belong or
the ficld thcory they partially operationalize, however, the results are of
intrinsic intcrest to all students of international relations. They describe
(1) the intcrrelationship between a large range and a varicty of actions for
diverse nation actors and objccts, (2) the patterns in these actions, (3) the
najor dimensions along which such behavior varies, (4) the ability to
nredict 1963 behavior from 1955, and (5) the major shifts in dyadic behavior
1955-1963.

The remainder of the paper will present the detailed results.

Since these finéings could constitute a book, in ordcr to cncompass them here

the presentation will nccessarily be technical, tabular, and condensed.

1I. BﬁHAVIOR SPACE

As mentioned, my interest is to define the 1963 bohavior space of
nations-~space which cnvelepes the range of aciions available to a nation
actor at the aggreszate level. The naturc of this spoace dictates that the
sclection of variables cperationalizing it be catholic and also index those
actions students of international rclations decem most important in some sense.

The selection of variables mecting these criteria and that of data availalilicy

3Such as analyzing all roll call votes fa the U.N. (Pratt and
Rummel, 1969) and all reported conflict behavior (llall and Rummel, 1968).

st i St e i
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are shown in Table 1. Appendix I gives the definitions (where necessary)

and source:. of the data.

The dyads for which data were collected on these variables for 1963

consisted of two samples:

(1) Sclected sample. This comprised all possible dyads formed from '

14 nations chosen to reflect the variation alopng the major attributes of
nations (such as economic development, size or power capability, and
political orientation), cultural grouping of.nations, and geographic regions.,
The fourteen nations were DBrazil, Durma, China, Cuba, Eéypt, Is;agl, Jordan,
India, Indonesia, Netherlands, Polanq, the U.S.S,R., the U.K., and the U.8.A.
This semple was nlso used for 1953 and will be used for other per#ods as

well to mecasure change in.behavior.

(2)° Random sample. This includes 164 dyads with Loth actor and

object for each dyad sclected randomly (using a random number table) from

the population of dyads for 1963. A different random sample had been selected

to dctermine the 1955 behavior space previously reported (Rummel, 1969a)ﬂ

Data were not available for all dyads in both samples. Accordinély,
: .881inc ones werc estinated using a uissing data (multiple regression) esti-
mation technicue re-~orted elsevhere (Hall and Rummel, 1969) and then inter-
correlated using the product moment coefficient. The data were not trans-
formed prior to correlation, since both the use of the product moment and
raw data are dictated by field theory.

The product moment correlation matrix for both samples was factor
analyzed, using the component model. Factor analysis determines a. basis
of bechavior space, i.e., the linearly indepencdent dimensions spanning the
space. The component model was selecéed, rather than the common factor model,

since by theory we are interested in specific as well as common variance. The




TABLE 1

Dyadic Behavior Variable List

Behavior i-+4

economic aid
relative /b economic aid
treaties

relative :reaties
official visits
co-participation in international confermeces

export of books and magazines

relative export of books and magazines
book translations i of J

relative book translations i of j

military violence

negative communications

negative sanctions

antiforeign violence

warning and defensive acts

total conflict behavior

incidence of conflict behavior

J is in conflict with military ally of 1

Variable
DOMAIN'® No.  CODE
A. Official Collaboration

1. AID
2. R-AID
3. TREATY
4, R-TRTY
5. VISITS
6. CONFER
B, Communications
7. BOOKS
8. R~BOOK
9. TRANSL
10. R-~TRAN
C. Conflict
11, MILVIO
12. NEGCOM
13. NEGSAN
14. ANTIFO
15. WARDEF
16. CONTOT
17. CONINC
18. CONALY
D. International Politics
19, MILTRT
20, R~MILT
2 1 . WS "UN
22. S-UN
/a

military treaties

relative military treaties

weighted similarity on major rotated dimensions of
UN voting

unweighted similarity on major rotated dimensions of
UN voting

= The domains serve to organize the behavioral variables according to the major

/b

international relations

All relative variables

where x refers to the b

concept they were meant to ind x.
are calculated thusly

x i+§ (or i),
all xof 1

ehavior, such as economic aid, being considered. If

all x of A= 0, then the ratio i3 put equal to zero.
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TABLE 1 (continued)

Variable
DOMAIN No. CODE Behavior i»j
22: g:gg:g :Im:iar:ty in UN voting on Cold War Issues
25. S AFRI milarity in UN voting on UN Procedural Issues
0 similarity in UN voting on South African Issues
E. Mobility
26. TOURIS tourists
27. R-TOUR relative tourists
28. T/POPU tourists/i's population
29. EMIGRA emigrants .
30. R-EMIG relative emigrants
31. E/POPU emigrants/i's populaticn
32  STUDNT students
33. R-STUD relative students
F. Trade
34. EXPORT exports
35. R-EXPT relative exports
36. E/GNP exports/i's GNP
37. C/EXP largest commodity export/i's exports i»j
G. Cooperation
38. 1GO intergovernmental organizations (IGO) of which i and j
areare both members
39, R-IGO relative IGO0
40. NGO non-governmental international organizations (NGO) of
which 1 and j are both members
4L, R-NGO relative NGO
42 N-IGO weighted relative IGO
43. N-NGO weighted relative NGO
44. EMBLEG embassy or legation
45. R-EMB relative diplomatic representation
46. DIPLOM diplomats sent
47. R-DIPL relative diplomats sent
H. Communication System ‘
48. TELCHN t elephone linkage
I. Historical Behavior
49. WAROPP time since on opposite sides of war
50. WARSAM time since on same sides of a war
51. LOSTER i has lost, and not regained, territory to j since
1900 = 1; no = 0
52. DEPEND i once a colony, territory or part of homeland of j
53. INDEP independence of i and j predatesl946 = 1, no = 0
J. Bloc Politics
54. COMBLC conmon bloc membership i«>j = 2; different = 1;
opposing = 0
55. COMPOS bloc position index
56. ALLIAN military alliance i<«»j = 1; no = 0




-7 -

principal axis technique was used to determine the dimensions for the component
model and those dimensions with eigenvalues greater than one were rotated to

an orthogonal varimax solution to delineate better the clusters of inter-
relationships in the data.

$ixtcen dimensions accounting for 3€ percent of the total variance
in behavior were found for the zelected sample and are shown in Table 2.

The component scores (factor scores) for these dimensions were computed, using
the formula & = ZF(F'F)'l, vhere S is the matrix of scores, Z the standardized
data nmatrix, and F the rotated factor matrix shown in Table 2. The scores will
be useful in helping to substantively interpret the dimensions and will be
utilized later in comparing the 1963 and the 1955 results.

Only the major and substantively obvious dimensions will be inter-
preted. The dimension accounting for the most total variance (11.1 percent)
comprises the export of books by actor to object (.E7), tourists (.87),
exports (.83), military treaties (.73), and conferences (.71). Those dyads
that have high scores on this dimension are US-+UK (8.98),4 UK~+US (6.13),
UK+Netherlands (2.88), US»Netherlands (2.72), and Poland»USS2 (2.13). The
lowest score on the dimension is Drazil-Burma (-1.02).

This dimension, similar to the one found in the 1955 data, was
named salience. It reflects a prominance of the object to the actor's citizens
--a private international relations salience, distinct from public (which
would include conflict behavior). This dimension also seems similar to
another in the 1955 behavior space of the U.S. (Rummel, 1970b), called Anglo-

American cooperaticn. It comprised the exports of books, tourists, invest-

ments, exports, and emigrants, and had the highest scores (of 81 objects of U.S.

behavior) for US-UK and US-+Canada.

The second dimension accounting for 6.3 percent of total variance

4The arrow means that the U.S. is the actor and the U.K. is the object.
The value in parenthesis 1s the standardized factor score.




ySUoFsuawlq paieloy Arrvuol8oylzp

T T19V1

97 80 €1 66 LI €S- 60- 90 €0 10 (0 20 L€~ SO- ([I- 91- (z  d4NIS-¥ “‘CC
T8 <0- 20 98 . wI- [0- €0 90 [1- 10. %0- OI- €I- €0- €O- 10~ 9T  INGALS °ZC
68 20~ L0- SO 90 [0- %0 [0 8I- 10 T0- 16= 10- Z0-. Z0- 00- LO- Nd0d/3 ‘1L
8, 80 10 61 00 €1 1€~ 0¢-%l 00~ 90 €9= /I- %2 80 O [0~ OINa-¥ °0f
6L %0- 10- €1 0~ 00- (O €0-2Z0- %0 20 8I~ SO~ 10- (0 SO '[€  VIOI °62
08 S0 8I- I~ l%- 62- 60- SI-0Z- 10 91 €€~ SZ- 60~ 9I- 0~ %€  0d0d/l “8T
9. T10- 62- %1 € I I T0-S0 Hz- ST Z0- €0~ 60- 10~ 6I- .69  MWNOI-¥ " L2
€8 20- €0~ €0 %0 90- 10 00 00 £0 O %0- 91- €0- €0~ €1- 78  SI4NOL °92
8L O1- €/ 10- €1 €Z ¢€0- €0 80 10 91- I1 60 81~ 9I- II- 61~ THdV'S °€7
78 (0 80- %z 00 91~ LT L0-10 SO 80 80- “%0- SO- 80 18- Ol  GI00Md °%Z
SC €z- 01 8z 90- IT 61- [0 %€~ L1- O ST~ 90 ZO 60 SZ- %I  uMATI0D °€Z
%8 90 LL %0- SO €0- SI- ZI-%0- To- 60 O €1 21- 10 (€~ LO NA-S °ZZ
16 80- 99 00 20 SO €0- €0- T1- 10~ ZI [0- %0 90- 20 ©08- ZI  NA-SM °1Z
€8 S0~ 60- SZ 6/~ €0 SO L0 I0- %0 80 €0~ 60- %0~ L0 L0~ TE  LIIN-A °0Z
16 £0- €0- %€ 99— €0 1 €1 6O . 00- 2O 90- SO- ¢€O- %0 €0~ €  INIIIK °61
79 (7 6Z- %1 90 I~ 60 LZ- L0- (0~ %y 11 11~ 62 10 8T 90  ATVNOD °8T
88 9Z 90- 20- 00 %0 Or €0-€ 20 % 10 20 68 L0~ 10 00- ONINOD °/T
€6 8 %0~ 00 00 <SO- (I To 00- Z0 €0 €0- %0- I8 €0- OT €0  IOLNOD °OT
0L 00~ OI- %0- 00 10- 08 90-20 10~ OI- 10- 11~ % I- SO- €0- JIQUVM °€T
S9 19 W0 10~ z0- 90 €% €0 €I- 00- €0~ 10 II- 2 ZTT SO %O~ OJIINV “¥]
69 €9 11~ €0- %0 €0~ TZ- OT 00— %0 00 O00- €1 €y 00~ 60 80  NVSDAN ‘€I
T8 ¢S0- %0 90 T0- 90 ZZ- 10 %0 ZO 60 %0- %0- 98 10~ €I SO  KOD9AN “Z1
9Z 60 90~ SO- 10 %0 65 9I-%0 T10- TO 10 €0- 95 (I- %I- 80— OIATIR °T1
€ 11 1z~ €€ €z~ BE- 0 [Z- LE- 90 10~ €1- SZ- 90 9T 10 L0- NVMl-d °Of
8 I 1z- 0T 0S- 20 8Z- €5-%Z- 10 O %I- 92~ 80 10 €0~ €0  TISNVEL °6
78 00 21~ T1 0z- (0- T10- 00- 1€- 00 %0- T8- 80~ SO- 10 L0~ SI  ood-4 °8B
88 €0- Z0 80 SZ- 00- (0 10-20 10 €0~ 8I- 80- 10- 20 SO~ 18 s¥oof L
08 €0 ST 80 2ZI- %0 (Z- TO €0- SO- 60- 90- 90- [E 60 O TL  ¥IdNOD °9
6L (0- OT €L 80- %0 yI- €0- {0~ €0- 20- 60~ £L0- €1 €1 Z0 Oy  SLISIA °¢
€8 60 61- €9 %I- 20 10~ TI- €25 €6~ 20 Ze- ZE~ 0= SO I~ €2 AIVHIL-A 9
06 60 1€- 09 %0~ S0 20~ 60- T1- €I- 90 €2- €z- 2I- 00 9T- 6y  XIVIML °¢
98 20~ S0 90- SO~ ZO0- 00- 20 20 26~ SO Q0 SO 20~ L0 20 %0 av-3 °z
16 00- S0O- 2T 80 €0 20 10-20 €6~ 20 %0 €0 90- 10 00- 9T av  °1
4 % T o% T oW omm.ot 6 8 L 9 ¢ v € T T IqeIaEA
suoysuawyd



°1 ®1qe]l Uy uUaA}8 suyewmop Iyl Lq sITqEIiIEA

3yl SPFAJP SIUFT TBIUOZTFIOR °PIUTTIIpun 31w [gc°| T sBuypeo] °-A3yreunmmod pur sBuypwoy

WOl1J PIIITWO STEWIIIQ °PaILIOX 313m (0°T T SINTRAUIBTD YA sjuauodwod [V °TIpos jusuodwo)
*XJ339W UOTISTIII0D Juawom 3Iompoid e jo saxe jedyourad ay3 Jo uojIL3Ol. XPWEIwAy

8°Z 8°% 8°S €°€ 6°CT 9°C 6°T 0°9 9°€ L°€ 9°C I8 6°9 TI°v €£°9 I'TT (I)9duejaep
Te301

1T 9T %0 60- SO- ST- 2ZZ-S€- 20 SZ %0 61- 90 L0~ %E- 95  NVITIV °96
60 90- OT (0 20— SO- 00-80 €0- (Z 60- %0 2ZI %0 98 €0~ SOJHOD °GE
G0- 60 00 90— %0 20— %0- ST- €0- S2- €O GSO- €0- 10— 78- &1  OIGR0D  °9E

0T 91 €0- TI1- 10 80- (O- (0~ 10 %8 90 O00 TO 10 61 91 d3aNI °eS

0- 01- €0- €0- €8- 00 10 SO- 00 LO- %0- SI- 00- 60 00— (O0-  QNIdIA °ZS
O1- (0 T0- SO 00~ ST S8-(0- 10 10 €0~ 90 %0 10~ CI- (O ¥31S0T °TS
L1- €T- TO0- 10- 80 90— LO 90- 80— 8L 80— 91- L0 60— (O 60 RVSIVA °0S

€€- (1= 90- 90 %Z- 91 €0-20 90 O00- (0 SO S9 60- SO 10— ddoyvm °6%

%0- 81— SO0- 91 0Z- 1t- 22~ 6C- ¥%I- (0 60— 8I- 8T 91 90 S¢ NHOTIL “°gy

Z0- L0- €€ 41— 61- 80- €I- 99— GSO- GO~ €1- (1= 20 €9 00 20 TdIQ-d4 °Ly
81T 2Z- 9¢ 11 10 €T- 60-80- €€~ €0 80~ %0— 11 1T 2T 6S ROIdIA °9¥
S0- 60 €0- SO~ %0- %0- 80 80- 20— SO- 10~ SI- (0~ .mw S0- 90~ ad-a4  °Sy
ST 81- 10- Z0 80 91I- %0- 80— 90- 10 10~ £1- 91- 8 10 61 A9 vy
1= 1¢- L1 60- 10 10- 20 L0- 10 91 81— €8~ TW 21 . 10 12 OON-N °t¢
Z1 O1-PSO ¢€0- €1- 90 80-91- 2O €0~ 10 88— %0~ SO 9%0- 1T 0OI-N °2¢
81- 90 61 (0- ([0~ 90 €1 (0- 2WO 90 2TI- ?8- 60 OCZ 00 Z0- OoON-d °1v

€0 TS- Z1 60- O1 LO0- €1-90- SO 81 61- 25— 2TI- 90— SO~ 9% OON °Ov
0 (0 SO 20 (1- (0O O00-61- 20 ¢€0- €0 98- SO 60 90— 90 00I-¥ °6¢f
L1 19y= 10 €1- %0 10— 61- 21- €0 60 10— 4%9- 11- 90— 10— S% 09I _°st

~ oo =] Tin || ] =] O]0] orjeu]2]l =0l Ol ~
el SigizizilBiBIRIRIRIR] giRizl slBlel2lelzl|RlslN

L0 20- 80 €1 O1 SO €0 S8- €0 %0 8I- LI- SO~ %0 %0~ 20- axa/d °te
20 60- SO 9 60— €0- 90-08- SO %0 %1- ¥%i- 90~ O1 ¢€1- LO dND/3 °9t
00- (0 €z €0 60— €0- 60— S8— 10- 80 GO~ SI- 10 91 11— %1 1ldX3-4 °St

2 -€0- YT 00 10 20- LO- ST- 81- €1 00~ 61- 20- 20 €1- €8  Jd4OAXT °9E
9T €1 %1 €1 TW T o1 € ® T 9 § ¥ € T -1 vigEAwmA

(penuI3Iucd) Z FTAVL



- 10 -

reflects botih bloc membership (Western, neutral, or Communist) and UN voting.
It indicates that nations that have common bloc membership (.87)5 but are not
prominent actors in them (.86) also generally azree in UN voting (JBO)? Dyads
with high scores on this dimension are Jordan+Israel (1.92), Poland+Cuta (1.91),
Cuba+Poland (1.80), DurmasEgypt (1.75), Egypt+>Burma (1.74), USSR+Poland (1.72),
and USA+Netherlands (1.70). Those with low scores, e.g., showing least
agreement and different bloc membership, are USSR+UK (-2.15), Cuba*UK (~1.90),
Cuba-tetherlands (-1.79), USSR+Netherlands (-1.78), and Poland-US (-1.75).

The shift of Cuba from the U.S. orbit to the Communist one can be seen in
thesc scores. The fact that the US+USSR (~1.12) and USSR*US (~1.47) dyads are
not as low on this dimension is mainly due to voting in the United Nations,
where the U.S. because of its multiple interests was not in as much disagree-
ment with the U.S.S.R. as yere the U.K. and the Netherlands. Because of the
relationship of common bloc membership and UN voting to the dimension, this
dimension will be named Cold ar to indicate that it reflects the major
political division at the global level.

Hoving on, the third dimension wholly involves relative diplomatic
representation (.90), the existence of an embassy or legation (.78), and the
relative nurber of diplomats sent to the object (.63). This is the same as the
dimension found for the 1955 behavior space and will be similarly labeled

diplomatic behavior. For this dimension which entails relative divlomatic

exchanse, the selectcd sample dyads with high relative diplomatic contact are
Jordzn+UK (3.22), Jordan»US (3.04), Burma+UL (2.55), and Burma~US (2.68).

Those with the lowest reclative diplomatic interaction are Jordan+Egypt (-3.26)

3The sign is reversed in the loading to conform to the variable's
scaling.

-




and US+Cuba (--1.72). The direction of Jordan's diplomatic interest in 1963
1s clear from these scores: Jordan's membership in the Argb League and her
less than enthusiastic support.of the continuing Arab pressure on Israel are
the cross pressures influencing her policy.

The fourth dimension involves tihe military violencé (.56) and
negative communication (.S86) vari,ables6 which were coulbined into a deterrence
pattern for 1955, as well as two conflict variables---the incidence of conflict
and total conflict--~not previously analvzed. lligh dyads on this dimension are,
as one might expect, Cuba*US (5.76), USSR»US (4.44), India+China (4.49),
China+US (3.75), China»USSR (3.25), USSR+Chiuna (3.10), US—»Cuba (2.80),
Jordan~Isracl (2.74), Egypt>Israel (2.55), Israel+Jordan (2.19), and China+
India (2.07). The kinds of dyads hislh on this dimension and the high loadings
of the total conflict variable (CONTOT)'indicate‘that this is a major conflict
dimension'(it accounts for 6.9 percent of the total variance). This will be
called a deterrence dimension, as was a similar one in the 1955 results.
like dimension will be discusced later,

It is important to note that this conflict dimension is statistically
independent of the others, such as salience and diplomacy, some of which
clearly measure cooperation type patterns. Tﬁis independencg between conflict
and cooperation has been consistently demonstrated, whether in analysis at the
nation level (Rummel, 1966) , at the dyadic level for 1955 (Rummel, 1969a) or
1963 as here, or whether dealing with the dyadic behavibr of one nation toward

all others (Rummel, 197GL).

61t stiould be noted that these conflict variables are themseives
thie factor scores resulting from a compouent analysis of a range of conflict
behaviors for all dyads displaying conflict behavior in 1963, See Appendix I,
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The fifth dimension accounts for the second largest amount of
total variance (8.1 percent) and appears to be thic same as the international
organization one for 1955. It has high loadings for all the governmental and
nonintergovernmental international organizations and will also be named inter- »

national organizations. Dyads high on this dimension are UK-+*Netherlands (2.38),

Poland+Nctherlands (2.30), Jordan+Egypt (2.07), and Israel;Netherlands (2.04).
Lowest on this dimension are US+Jordan (-2.05) and Cuba*China (1.86).

The migrants dimeﬁsion in the 1955 behavior space also appears in
the 1963 space. The sixtﬁ dimension defines e high interrelationship among
the absolute number of immigrants to another country (.78) and the ratio of

immigrants to population (.78), end relative books and periodicals exported

to the country (.81). This is bas;caliy an 1mmigrétion’toiu.s. dimension,
with the high dyad scores for Israel+US (11.72), Poland+US (3.40), UK+US (2.51),
USSR+US (2,22). The lowest score is for China*USSR (-i.20).

The seventh dimension will be skipped as 1t lacks a clear inter-
pretation. 7The eighth dimensioﬁ clearly defines an economic aid pattern, since,
it primarily includes absolute economic aid (.93) and relative economic aid
(.92). In the light of Dig Power competition in the i{iddle East, it is
interesting to note the high factor scores for this dimension: USSR-+Egypt
(8.56), US+India (5.63), USSR+India (5.52), China+Egypt (3.56), UK+Jordan (3.01),

Decause of the lack of data, no aid variable vas included in the
1955 selected sample analysis. liowever, aid was a variable in the analysis
(Rummel, 1970b) of the U.S. behavior to all objects for 1955 and, there also, »
aid was statistically independent of other kinds of cooperation and conflict
behavior.

The ninth dimension delineates exports, and is similar to the one

found for 1955. This is a relative trade type dimension, since it involves
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relative exports (.85), proportion of largest commodity exported (.85), and
exports over GNP (.80). Absolute exports is most related to the salience
dimension. Dyads high on the exgorté dimension arc Brazil+US (8.29), Cuba>
USSR (4.95), Egypt-USSR (3.22), Poland+USSR (2.82), Israel+US (2.13), and
Indonesia+*US (2.13). Lowest are USSR+US (~2.26) and Poland-+US (1.51).

The tenth dimension is hinbf and will be ignored. The eleventh
dimension involves warning and défensi?e acts (.50) and military violence (.59).
For 1963, therefore, military violence is related to two different types of
independent negative actions--negative communications and warning and defensive
acts~--both of a deterrent nature. Accordingly, this dimension will be called

deterrcnce II. The deterrence 1 Himension was largely behavior of the Big

Powers, as seen from the factor scores. Deterrence II, however, is conflict

behavior of minor powers, as shown by the following high scores: Indonesia+
UK (5.92), Israel+Jordan (3.97), Egypt+Israel (4.33), Cuba+US (4.07), and

UK+Indonegia (2.36). Some dyads with high scores on deterrence I have the

lowest scores on deterrence II: USSR+US (—4.81),‘US»USSR.(-3.33), China+USSR

(-2.50), and India+China (-2.18).
The twelfth dimension will be left uninterpreted. The thirteenth
dimension loads highly on relative military'treéties (.79) and will be called

a military treaty dimension. Dyads high on this dimension are Netherlands+UK

(9.06), Jordan+US (5.00), UXK-US (3.44), and India+US (2.14). Lowest are US+
Israel (-~2.57) and US+Netherlands (-2.55).

The fourteenth dimension defines'a pattern of dyadic behavior
involving studenfs (.86), official visits (.73), rezlative trcaties (.63), and
treaties (.60). High dyads on the dimensioh are India+US (9.42), US+India
(3.81), Egypt-US (3.52), and India+UK (2.31). A simllar dimension for 1955,
for lack of a better interpretation, waé called gtudents. This name will

also be used here.




The fifteenth dimension largely comprises 6§erall UN voting agreement
(.77) and, in particular, agrcement on South African iésues ir the U.N. (.73).
Dyads high on this dimension are Jordan+Egypt (2.49), Poland*USSR (2.41),
USSR+Poland (2.21), and China*USSR (2.01).7 Lowest in'agreeﬁent on this
dimeqsion arc UK+Israel (-3;38),IUS+Israe1 (~2.92), and Netherlands+UK (-2.80).

This dimension will be called UN vﬁting agreement.

The final dimension defines a thirdlconfliét battern. comprising
negative sanctions (.63) and antiforeign Aemonstrations (-61). Dyads highest
on this are Indonesia-+UK (7.09),.US¢USSR (5.79); and UK+Indonesia (4.18).
This dimension also emerged for 1955 and will be néﬁed, as then, negative
sanctions. | ' ;

Thé sixteen dimengion found to define the behavior space of nations

are summarized in Table 3,

III. PREDICTING THE 1963 DIMENSION FROM 1955 5

This section will present the comparision of the 1955 and_;963
behavior spaces. TFirst, however, the similarity in results for the 1963
random and selected samples should be assessed. If.they are disparate we will
have two different definitions of the 1963 behavior space.

Several variables included in the selected sample were omi;ted from
the random sample because of extraordinary missing data or lack of variance.
Consequently, the selected sample was reanalyzed for .the same variables
included in the random sample and these results will be used for comparison

with those of the random sample.

. TChina's values on the UN voting variables were éstimated from the other’
behavioral variables using a multiple regression estimation program. The
estimates were based on the highest loading variables on the orthogonally
rotated dimensions of correlation matrix computed across missing data. That
China should be in relatively close agreement with the U.S.S.R. in 1963 voting,
but not as close as Poland, helps increase our confidence in the missing data
estimation procedure.
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TABLE 3

1963 Dimensions of Behavior Space
Selected Sample

W R A o T x|

N e

W 0 ~N &6 v > W

10
11
12
13

Dimensions
Name

High Positive

Scores

High Negative

Salience
Cold War
Diplomatic
Deterrence 1
International Organizations
Migrants*
(unnamed)
Adid*
Exports*
(unnamed)
Deterrence II
(unnamed)

Military Treaties*

14 Students

15
16

UN Voting Agreement

Negative Sanctions

*Signs reversed.

US+UK

USSR-+UK
Jordan+UK
Cuba+US
UR+Netherlands

Israel+US

USSR+Egypt

Brazil-+US

Indonesia-+UK

Netherlands-+UK
India+US
USSR+Poland

Indonesia+UK

Brazil-+Burma
Jordan+Israel
Jordan+Egypt
(none)
US+Jordan

China+USSR

(none)

USSR+US

USSR+US

US+Israel

UK-+Israel

T




First, both the random and selected samples yileld 14 dimensions at 1
the eigenvalue-onc cutoff for 51 behavior variables. The fourteenth dimension
for the random sample 1s, however, very close in eipgenvalue (difference-.OZS)8
to the thirteenth and is without any high loadings above an absolute value of ’

.45, It will consequently be dropped in the following comparisons. ;

Canonical analysis was used to compare the results of the two sar;les, i;
since I am seeking the linear transformations of the random and selected |
results which give the best linear £it between them.

From the canonical analysis, we find that the trace correlation
between both sets of results 1is .77. That is, about sixty percent of the
variation in the position of variables9 in the random sample behavior space
is the samc as that in the selected sample space. The canonical analysis
rotates the dimensions of each space until the most similar (correlated)
dimensions between the two studies are found. The canonical correlations
for the similar pairs of dimcnsions are in decreasing order: .99, .97, .95,
.92, .91, .87, .84, .72, .68, .57, .55, .21, .05. In effect, then, except

!
for a few dimensions, the results of the two samples are fairly alike. g

The dimensions of the selected sample which are most different from
those found for the random sample are the three conflict behavior ones:

deterrence I and II, and negative sanctions. This is not surprising, since
10

conflict behavior is a rarity among dyads™~ and the selected sample includes

817 two eigenvalues are identical, their corresponding eigen- »
vectors arc indeterminate.

9The matrices being compared are the factor loading matrices. Only
a handful of the dyads were the same between the two samples, thus the scores
could not be compared.

10Only about five percent of the dyads in the system have been
found to have any conflict bohavior.
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a very high proportion of tho hish cornflict dyads. Dimensions of the selected

sample closest to those found in the candom sample are Cold !ar, salience,

UN voting and migrants.

Based on the random-seclected comparison, only the selected sample
space need to be used in the following analyses. The choice of the selected
sample will.later enable the 1955 and 1963 scores for dyads to be compared,
since the same sample i3 used for both years. There are three alternative
ways to view the comparison of the 1963 behavior space with that for 1955:

(1) as a determination of the similarity of the two sets of dimen-
sions, as in the case of the random and sclected sample above;

(2) as a way of specifying how well 1963 nation dyadic behavior could
have been linearly predicted from 1955:

(3) as a measurement of change--the shift in dimensions and bcha-
vior of dvads between 1955 and 1963.

Within our methodology, assuming one of the alternative viewpoints
does not preclude the other two. TFor the techniques to be used will provide
answers simultaneously to all three. In discussing these answers, I will
tend to concentrate on the prediction view, although adding some comments on
comparison and change.

"Transformation analysis,'" or what is sometimes called the "factor
comparison technique" will be the comparison method employed. It is discussed
elsewvhere (Rummel, 1970a, Section 20.2.3) and simply consists of the regres-
sion of the 1963 dyadic loading matrix (Fz) on that for 1955 (Fl). Then the
model is '

F, = F;B + E, SR , (.
where E is the error of fit (or prediction) and B is a transformation matrix.

~

Then the best (least squares) prediction of the 1963 dyadic behavior is Fz, where
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Fy = F,B, (2)
7y - T, = L, N (3)

The matrix %2 provides us with the predictiorn and E with the comparison, that
is E measures the shift in behavior between 1955 apd ;963. v
The remaining portion of this section will eggéine how well we
can predict the dimensions using these equations; The';gxt scction will
focus on the scores. An immediate problem in computing ghe transformation
matrix B in equation (1) is that the F, and F, matrices must be defined for
the same variaﬁics;ll Accordingly, for both the 1935 and 1963 random and
selected samples, variables that were not the same for the two analyses were
.omitted from the loading matrices. Thc number of vgriables common to both
years 1is thirtyvfive.12 |
Computing méttix §2 for the random and the selected samples, we
get the results shown in Table 4., These correlations are computed between
all the clements of Fy and the corresponding elemeéts of §2‘
As can be scen from thé Table, the dimensions of 1963 dyadic behavior
for both samples could héve been well pre@ictcd by knowing those for 1955 (and
the transformation matrix). Or to iook at these results with a diffcrent

perspective, the dimensions of dyadic bechavior are fairly stable between 1955

and 19€3. If we define system chenge as change in the dimensions defining the

behavioral system, then there was little system change between thesc two years.

lithe 1955 behavior dimensions used here are given in Table 1 of
Rummel (1969b). Thev differ slichtly from those reported in Rummel (1969a),
since the latter werc conmputed for data matrix with missing data; the former
were computed on the same data, but with the missing data estimated so that
factor scores could be determinec.

12710 1963 factor loading matrix for the 1963 selected samnle from
vhich variables were omitted is not exactly the same as that interpreted in
the last section. ''In connection with another study., results of a component
analysis of the selected sample with 5 variables deletcd were available,

T
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TABLE &4

Correlations Between 1955 Predicted
and Actual 1963 Dimensions of Behavior#

Fa
(1963)

Random Selected

Sample Sample
Random .80 N.C.
Sample (.79)

F
(19§5)

Selected N.C. .84
Sample (.83)

*The coefficient in parenthesis is the intraclass; the other
the product moment. N.C, means not calculated.

I
|
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The correlation found betueen 1963 dyadic behavior dimensions and
their predictions were computed over all the dimensions. However, it should
be :xpected that some dimensions will be better predicted than others (or
with the other perspective, some dimensions should change less than others).
Ve can look at this in detail, by looking at the correlations between specific
dimensions in the 1963 selccted sample loading matrixl3d F2 and their predic-
tions in §2' Table 5 orders the interpreted dimensions in terms of how

d14 cach is with the corresponding 1955 dimension in §2‘

correlate

Trom the Table, we can see that the most stable dimension--the one
most predictable from 1955--in the selected sample is deterrence I. This
reflects the consistency of Big Power conflict behavior. Comparz the pre--
dictability of deterrence I and tha:c of deterrence II, the small nation
conflict pattern. Deterrence II has almost the lowest predictability (only a
little more than ten percent of 1955 variation in deterrence II is in common
with that for 1963), recpresenting the transitory nature of interrelationships
among small nation conflict behavior,

The Cold War dimension is also fairly stable--predictable--between

the two ycars, as expected. Dcterrence II and Cold Yar behavior mirror a

fundamentol division bDetween Big Powers., Becausc of its basic politico-

economic and religious nature. the behavioral outlines of this division can

(12 cont.)ngeation with cigenvalue criterion of 1.0 of this reduced,
51 variablz, set produced 14 factors.... Of the 5 omitted variables, only
onc was also used in the 1955 B-space analysis. Since the other 4 variables
would have been deleted from factor comparisor in any case, the above expe-
dient was judged on acceptable procedure.' (Williamson, 1970)

13For the rest of this section, only the comparisons with the
selected zample will Le given.

14These corrclations are from the transformation matrix B, normalized
by row. See Rummel (1°70, Section 20.2,.3), in which L is the notation for
the transformation matri:,
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TABLE 5

Correlations Between 1963 Behavior Dimensions
and Corresponding Dimensions Predicted from 1955

Dimension* Correlation**
Deterrence 1 .98
Diplomatic .96
Cold War .95
International Organizations .94
UN Voting Agreement .86
Negative Sanctions .79
Exports .18
Student 77
Migrants .76
Salience ' .61

‘Deterrence II .32

*Only dimensions are shown from Table 2 that were given an
interpretation and for which defining varlables were
included in both 1955 and 1963,

*%Product moment.




- 22 -

only alter slowly with time (barriug a World Var).

There i onc morc aspect of these dimensions we can examine before
moving to the dyadic behavior itsclf. The dimensions may be stable, while
the relationship of specific bechaviors to tiuc dimensions (the loadings of
specific behavioral variables) can undergo great shifts. Ve can measure

thesc shifts by squaring the loadings in FZ and ﬁ » subtracting the squared

2
values in F, from those in FZ’ and squaring the difference. Then if we sum
the rows of the resulting difference matrix, we get a change (or prediction)
measure for each behavioral variable. !lore precisely, if ajl is the loading

of the jth behavioral variable on the 2th 1963 dimension, and &jz is its

prediction, then our change measuvre, C, is

C 2 "2 42
Cj £ (o:j,z - ajg) , (4)

for p dimensions. The reason for squaring the difference, rather than taking
absolute values, is to weight those large changes on one dimension.

Table 6 shows those behavioral variables undergoing the greatest
shift between 1955 and 1963. That is, these behaviors changed most in their
correlation with other kinds of dyadic behavior,

The above rosults overview the relationship between the 1955 and 1963
behavior and dimensions. There is one other sspect of the behavior space,
perhaps thc most important for the student ol international relations, which
deals with the behavior of srecific dyads. The prediction of this behavior

vill be presented in the fincl) section,
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TABLE 6

Dyadic Behavior Shifting Most Between
1955 and 1963

Behavioral Variable C*
translations i-+] ¢ .33
relative exports i-+j .21
students i+j .20
anti-foreign behavior i-+j .20
negative sanctions 1i-+j .19
" tourist i-+j .16
time since on opposite .15 ,
' gldes of war i-+j . i
relative treaties i-+j .15 '

*This is a coefficient of change explained in
the text. High values mean large shifts in
behavior.
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iV. PREDICTINC CGPECIFIC 1963 DYADIC
BEFAVIOR FRO! 1955

In determining our ability teo nredict 1203 ucores from 1955, I
will be applying a rather severe criterion: given the data availsble to
us in 1955, how wcll could we have predicted behavior in 1963 for which there

were more and better data? lore specifically, how will the variation of dyads
or. the 1955 sclection of variables predict to their variation on the more
comprchensive collection for 1963?15

Yitlicut any testing, we already have a partial answer to this. For
1955, there were twelve dimensions defining D-space at the ecigenvalue~one cut-
off: for 1963 we found sixtceen dimensions at the same cutoff. Since these are
orthogonal dimensions, there arc then four more independent patterns of variance
in 1963 than 1955 and these four are linearly unpredictable from 1963. That-
is. bchavior in 1955 is morc tightly structured than in 1963,

Looking specifically at our ability to predict overall 1963 dyadic
behavior from 19535, the dyadic score estimation matrix 52 for 1963 was com-
puted from 1355 tehavior. The product noment correlation Letwecen all the
scores of the 152 dyads for 1963 (S,) and those estimated from 1955 (§2) accord-
in~ to equation (1) is .60. The intraclass correlation--a more secvere measure
of corresrondence betwean estimate and actual--is .53, Taking the product
rionent as our guide, then, we could have predicted 36 percent of the variation
of dyadic behavior in 1963 by knowine the 1955 behavior space.

The reason for this low level of prediction 1s the large shifts
in behavier that took place between 1955 and 1763, such as with Cuba, the U.S.,

the U.5.S.R. ,nd china.This shift will be cxamined in greater detail later.

15Econom;’c aid, for examplc, wae available for 1963, but not 1955,




First, however, let us consider which 1963 behavior dimensions are best
predicted from 1955. Table 7 shows those dimensions oa which at least 50 per-
cent »f the variance in 19G3 dyadic scores were predicted. As can be scen,

behavior on the diplomatic and international organization dimensions are the

best predicted. Of all sixteen 1963 dimensions, aid i:c the poorest predicted,
having .23 as the highest of its corrclations with the dimensions predicted
from 1955. This suggests that the variance in scores defined by aid was not
tapped by non-aid variables and dimensions comprising the 1955 space: that
aid was also indcpendent of other linds of behavior in 1955,

Yhat are these predictions in terms of the actual scores? Space
does not allow prescntation of all the 1963 scores and estimates, but we can
study the high positive and nepative scores. Table 8 shows these for each
dimension.

Considering again our alternative ways of viewing these comparisons,
we can say that Table § shows the difference between predicted and actual

behavior. Also, however, the Table shows the shift iIn behavior of the selected

dyads from 1955 to 1963: a measurcment of behavioral change.

Viewing the Table this way, some intcresting cianges can be noted.
For example, for the first dimension, we can see that the Netherlands, Brazil,
Cuba, and Igrael no loager have the same salience (recall that this is a
salience to the population and not ncecessorily to the forelgn nolicy decision
making elite) in 1963 and that the U.K. has incrcased greatly in salience in
the meantime,

Behavior on the Cold War dimension has changed since 1955, where
USSR>US was highest, to a lower tempo between the US and the U3SR in 19063.
The hich of Cuba+US in Cold War behavior in 1955 is extraordinary, but

evidence of the existence of this Cuba*US "tencion' or "'distance’’ has
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TABLE 7 ,

Correlations Between 1963 Dyadic
Behavior Scores and Predictions from 1955%

Predictions of 1963 Dimensions

1963 Dimension Fy 55_ fﬁ Fg 2 l ﬁ- F_ll.&
F3: Diplomatic .95
FS: Intergovernment Organization .89
Flzz (Unnamed) .88 |
F6: Migrants .78
FA: Deterrence I | 77
F1 ¢ Salience . .76 ‘
Fllz Deterrence II | 72
F7: (Unnamed) 71 !

*This is from the normalized B matrix (regression coefficient) matrix for !
Equation (l). See text for discussion. Dimensions are ordered by size of ;
correlation and only those with a correlation greater than the absolute ,
value of .70 are shown. 14
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appeared in other analyses, S5incc 1955 antedates the Cuban revolution and

shift to a Communict ideeclogy. there were cvidently seeds of Cuba+US conflict

as earlv as 1955. Identifyin; this as we have done here suggests that such

potential conflicts misit be systematicallv measured before they become mani-

fest. .
Si:ipping down to thc detcrrence I dimension, the shift from aimost

pure Big Pover (except for Cuba»US) conflict behavior to a more genecralized

deterrence involving smaller Povers is shown. The China-USSR conflict behavior

appears in 1955 (before commentators had noted its existence} and is greater
in 1963 along this dimension, while the USSR+China conflict behavior shows
itself in 1963,

The other Jimensions have equally interesting shifts and these are
included in Table & for the reader's study. Table 9 rank orders those dyads
anmong the 162 that had the largest shifts in behavior 1955-1963. For com-
parison, thosc dyads having the least change arce also shown,

A summary of the shifts in behavior for the major actors, the U.S.,
the U.S.S.R,, and China, toward cach other is shown in Figurc 1. This table
graphically illustrates the maior changes in behavior +which have occurred
between 1955 and 1963. Similarly for the U.S., the U.K., and Cuba, Figurc 2
shows the shifts in their behavior. The zero line in cach chart 1is the average
score for the sclected sanple of 182 dveds on the sixteen dimensions.

The dimensions for 1963 and their predicticons enable us to form a
cornflict -cooperation scale for 1963 and 1955 which will summarize the shifts

in behavior of dvads between the two vears. Ve can do this by adding together .

16See “ark (1967) for the apnlication of a similar scale to
conflizt and cooperation in Asia.
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the scorcs on the dimensione representing coopecative type behavior and
subtracting thosc scores on the conflict dimensions. Dyads with much cooper-

ation and little conflict will then be high on the scale, those with mixed

behavior will be ncar zero. and those at the high negative end will have little

cooperation and much conflict. The zcro point will still reprcsent the ave-

rage for the 182 dyads.

This scale will be formed for the mutual behavior of the U.S.,
the U.S.5.R., and China, as well as the dyads US+Cuba, Cuba+US, USSR+Cuba,

Cuba-»USSK, and, for comparison, US+UK. The dimension to be combined will be

A

taken from S2 for 1963 and §2 for 1955, where S2 is the lcast squares fit to

52. Thus, differcnces of scores on the two scales for the same dyad repre-

sent shifts in behavior relative to the 182 dyads.l’

The dimensions to be summed to represent cooperation are salience,

migrants (signs reversed), exports (signs reversed), students, diplomatic,

intcrnatianal organizations, and UN voting agrecment, Those dimensions to

be subtracted from the above sum are Cold War, deterrence I and II, and

negative sanctions. The military treatics and aid dimensions will be

omitted, since they are wholly absent for 1955,

Figurc 3 shows thc cooperation-conflict scales for 1955 and 1963,
with the shift in behavior. The cffect of the growing Sino-Soviet split on
their bechavior 1s picturcd, with the impact grecater on the Soviet behavior
to China than the other way around. China was much more cooperative with

the U.5.5.2,, rclative to cenflictful, than was the U.S.S.R. to China. This

17Thus, if the absolutc conflict behavior of US+USSR 1s at the
same level in 1955 and 1963, but in 1962 there is more conflict among the
other dyads, then the US+USSR dyad will shift to less rclative conflict
in 1963,
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reflects the compearatively large amcunt of intiraction China had with the
U.S.S.1". comparcd to other nations, while for the U.S.S8.&., China was only
onc of mny countrics.

The change in Cuban government and idcology between 1955 and 1963 .

is mirrorcd in the very large shif{t of Cuban to U.S.S.R. and U.S. to Cuban
coopcration relative to conflict, The Cuban to U.S. behavior is extraordina-
rily conflictful for both 1955 and 19¢3. While 1963 1is understandable (con-~
sidering the Day of Pigs invasion and the Cuban Missile Crisis within the
past two yearc), the coaflict reclative to cooperative behavior of Cuba to

the U.S. in 1955 is incredible. low can this be explained?

The 1955 behavior of Cuba+US (from matrix Sl)’ the scores for which
are civen in the Appendix of Rummel (1969b), apncar by themselves to predict
no grcat conflict behavior in 1963. The only scores greater than the absolute
value of 1.00 (since these are standardized scores, 1.00 is onc standard de-~
viation from the mean score for 182 dyads) are for the 1955 exports (11.46)
and mizrants (1.30) dimensions. It is not conflict behavior of Cuba in 1955
that predicts to conflict in 1903, therefore, but the particular combination E
of nonconflict behavior of Cuba in 1555,

The transformation matrix D of equation (2) will tell what linear i
combination of bchavior in 1955 best predicts 1963 behavior. TFrom this i

\

matrii, the following prediction equations are derived: |

deterrence 163 = ,38 CXportscs -+ .24 students55

-.31 negative sanctions55 + .29 deterrencess,

deterrence 1163 = ,22 cxports.. - .47 deterrenccss,

55

vherce the dimensions on the right are the 1955 dyadic behavior dimensions

18

discussed previously'® and = mcans approximatecly.

1y dimensions with cocfficients sreater than |.20] are shown.
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These cquations shov thot Cuba->US 1963 conflict behavior iswell pre-
diceccd by her tremendously high relative exports and lack of 1955 deterrent
behavior toward the U.S. As more analyses along this line accumulate, it will

be important to note whether this same configuration of non conf{lict behavior

at one point in time ensbles the prediction of conflict at some future time.
If it does, then the above equations provide a way of forecasting future
conflict bechavior.,

Turning now to the two major protagonist in the world, the relative
behavior of tiwe U.S.S.R. to the U.S. remained foirly constant for 1955 and
1963--a mix of cooperative and conflict behavior,19 which relative to the
other 182 dyads is not far below avcrage. The U.3. behavior toward the Soviet
Union, however, shcws a marked relative decline in the direction of more con-
flict (or less cooperation), nerhaps as an aftermath of the Cuban ifissile
Crises.

M.th regard to China and the U.S., China's behavior was far more
conflictful to the U.S. in 1955 (or luss cooperative) than the behavior
received from the U.S. Tor both China to the U.S. and the U.S. to China,
relations grew worse in 1963.

In sum, the cooperation-conflict scale captures fairly well, with
the one pronounced anomaly being Cuba's behavior to the U.S., the behavior
and shift in behavior for 1955 and 1963 which the student of international
relations would expect., This provides a quantitative summary measure of
bechavior during these years and, along with the scores on the separate dimen-

sions, locates dyads in behavior space relative to each other,

19One of the virtues of this scale is that it takes all bchavior
into account and not just those which are journdlistically prominent, such as
threats,
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Tae next problem is to link the different positions of dyads in

behavior spacc to their distance vectors in atiribute space. That is, to
determine the dependence of these behavioral measurements on the similarities
and diffcrences between actor and objcct as specified by field theory. 3But,

this is the subject of another resecarch report (Van Atta and Rummel, 1970).
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APPENDIX I

Variable Definition and Data Sources

Economic¢ Aid. Economic #id refers to amounts expended in grants or

long term loans in cash ¢nd kind, including iIn the latter category
the provision of scrvices as well as commodities. Figures included only
ald distributed through official agencies.

Source. ! Flow of Financial Resources to Less Developed Countries

195663, p. 84, Table 4. The Foreipn Assistance Program—---Annual Report

to the Congress for Fiscal Year 1963 (U.S. Agency for International

Development), p. 59, p. V, p. 127. 3British Aid 4, Technical ‘ssistance,

by Peter Willisms, ODI, Appendix I.

Sovict Foreign Aid, by Goldman, Marshall I., p. 28.

Relative Economic Ald. Sec varieble 1 for the definition of economie

aid. Footnote b to Table 1 {efines "relative."

Source.2 Same as variable 1. Also Bulletin of the Atomic Sgigntists,

Sept. '66, pp. 46-7. [Flov of Tinancial Resources to Less Developed

Countrics, 1961-65, CECD, 1967, p. 60, p. 34.
Trcaties. Treaties were defined as including all tilateral and
multilatcral treaties and corcements signed during 1963 and deposited

during 1963-66. Along with the formal treaties and agreements were

1Miscellancous sources arc utilized in instances where there is

no single source from which ten percent or more of the data was taken.

2Por any variable . or 12 the source notations will refer

to sources from which data were céllecgéd for A.
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included supplomentary agreements or extensions of agrcements; exchanges
of notes constituting an agrecement or amending a formerly signed agreement;
accentances; conventions; protocols; notifications of agreements; depo-
siting of instruments of acccssion and adhesion; those declarations by a
country stating that it considered itself bound by a treaty, agreement, -
etc., the application of which had been extended to their territory prior
to the attainment of independence; and in general those declarations indi-
cating thc continuation of a former "agreement." With regard to accep-
tances, an agrceement may be signed without reservation as to.ratification
and acccptance, it may be signed with a specification .hat it must later
be accepted, or it is possible to become a member of an agreement by
depositing an instrument of acceptance. Therefore, a notification of
acceptance was not counted whercas acceptances or depositing of the in-
strument of acceptances were counted. Qualified declarations, such as
those made by tiie United Kingdom stating that a certain treaty, agreecment,
etc., 1s applicable or not applicable to certain of her colonies or other
possessions, terminations, entry into force and ratification or depositing
of ratification instruments, were not included in our definition. Ve

were concerned with measuring the amount of cooperative interaction among
nations, and it was decided that signatures to agrecments--which reflect

a state of mind--rathcr than ratification which actually bind nations to
treatics would serve as valid indicators of cooperation,

Source. 3Statcment of Trcaties and Internationzl Agrcements, U.N.

Relative Treaties. Sce variable 3 for definition and source.

Official Visits. First, 'visits' are defined as by one nation (actor)

to another naticn (object) not involving participation in an international

R ———
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conference of threcc or more nations. Second, "visits'

comprise state
visits, official visits, or personal visits (c.3. for reason of health).
Third, the count of '"visite'" is restricted to those by 2 chief of state,
president, prime minister, sccretary of statc, forcign minister, emperor,

king or queen, or first secretary of the communist party.

Source. Daily The New York Times for 1963.

Co-participation in Intcrnational Conferonces. First, 'conferences'

involve three or more nations. Sccond, a "conference' is any international
confcfencc outsidec of the regular or emergency U.N. Security Council or
General Assembly mectings. Third, the count of 'conferences" is

restricted to tﬁose involving officials mentioned in (c) for visits.

Source. Daily The New York Times for 1963.

Export of RBooks and ilagazines (Printcd ifatter). The definition of

printed matter was taken frgm the Standard International Trade Classifica--
tion (SITC) #892, Revised U.N. Statistical Papers, Series M, No. 38,
Vol. II, 1963, p. 41 and compriscs the following categories:
892.1 Printed books and famphlcts, including maps and globes
892,11 printed books, pamphlets, ctc.
892.12 children's picture and painting books
892.13 maps, hydrographic charts, ctc.
£92.2 liewspapers and periodicals
892.3 Music, printed or in manuscript
892.4 Ticture postcards, picturc grecting cards and transfers
892.41 transfer:
8°2.42 postcards, greeting cards, ctc.
892.9 Printed Matter, n.c.s.

892.91 paper or papcrboard labels




10.

11,
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892,92 onlans and drawvings for industrial or commercial purposes, etc.

822.93 unissucd nostage and similar stamps, banknotes and similar
documents of title.

892.94 calendars of paper

802,92 other printcd matter, including pictures and photographs.

source. Trade by Commodities, Statistical Dulletin C, Vol. I, Exports,

January to December 1963, 0ICD, Paris, 1964, pp. 552-555; Vol. II, Imports,
p. 3353, Annual Supplement, Series C, Paris, 1965: Country tables, Series

D, Vol. XIII. no. 1-25. 1963 World Trade Annual, Vol. III, Statistical

Of fice U.N.., 1964, lonthly Trade of the Foreisn Tradc of India, Vol. I-1I,

Lxports and Rc-oxports, March 1964, Department of Commercial Intelligence

and Statistics, Calcutta.

Relative Export of Books and Masazines (Printed Matter). See variable 7

for definition and source.

Dook Translations. The number of translations by 1 from a language that’

is the wmajor spoken languaze of j (when the lancuage from which a work
wvas translated diffcred from the original language of the work, the
origiral lancuase was used in all data counts).

Source. Tadex Translationun for 1963, UNESCO, Paris, 1965. UNESCO

Statistical Ycarbooiz, 1964, UNESCO, Paris, 1966, Tatle 31, pp. 424-428.

Sources used in determining the donidnant spoken language of samplc coun-

trics were' llorld Handloolk of Political and Social Indicators by

Druce Russctt et al., Yale University Press, 1964, Table 39. UWorldmark

Encyclopedia of the Nations,New Zork, 1963.

Relative Bool: Translatious. See variaole 9 for definitions and source.

Military Violence. This variable consists of factor scores on a military

violence dimension from an orthogonally rotated (varimax) component




12.

13.

14,

15.

16.

17.
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analysis of 24 conflict variables and conflict data for 275 dyads. Data

involved all conflict reported in the daily The Hew York Times for 1963,

Source. Dennis R. Hall and K. J. Rummcl, "The Patterns of Dyadic Torcign

Conflict Dchavior for 1963," Research Report Ho. 12, Dimensionality of

Nations Project, University of awaii, 1968 (forthcoming, Journal of

Multivariatc Rescarch).

Negative Cormunications. Factor scores on a negative communications

dimension. See wvariable 11,

Negative Sanctions. Factor scores on a negative sanctions dimension.

See variable 11,

Anti~-Foreign Violence. Factor scores on an anti~foreien violence dimen-

sion. Sce variable 11. This factor compriscs such behavior as attacks
on cmbassy of j, on j‘s military personncl in i, and on j's flag.

arning and Dcfensive Acts. Factor scores on a warning and defensive acts

dimension. See variable 11.

Total Conflict Behavior. Sum of factor scores for variables 11-15.%

Incidence of Conflict Behavior. A "peace dyad" with all zero values on

the conflict variables was included in the component analysis from

which the above scores (variablos 11-15) were taken. ''Incidence! of
conflict behavior is defined as a f;ctor score greater or ccual éo one
standard deviation of thc peace dyad’s scores on any onc of the five fac—
tors (variables 11~15). All scores arc standardized, so that the
stancdard deviation cquals 1.00. Incidence = 1.0, noningidence = 0,

Source. Same as variable 1l1.

“lilgh scores on cach of the dimensions measured high conflict
behavior.

A




18.

19.

20.

21.

4 1s in conflict with military ally of i. Conflict is defined as being

greater or cqual to 1.5 standard deviation of the peace dyad's ggore on
any one of the five factors (variables 11-15). See variable 17.

The variable is coded 1.0 if anyone of the following three cond;tions
holds: j is in conflict with a military ally of i, 1 is in confiict
with a military ally of 4, 1 is in conflict with j, where "military
allies" are those having a military defense treaty. If any of these
conditions do not hold, the variable is coded zero. i
Source. Sece variable 1l.

Military Treatiecs. includes all bilateral and multilateral treaties or

asreements sicned in 1963 which have as their purpose the committment
or receipt of any form of military aid to or from other signatures to
the treaties and that were filed with the ‘Secretary General of the U.N,
during 1963-1266. The same general definition of treaty is applied as

for variable 3.

Source. See variable 3.

Relative Military Treaties. Sce variable 19, for definition and source.

tleighted Similaritv on Major Rotated Dimensions of UN Voting. The

voting variables are the standardized reciprocals of the Euclidean
distance between nations on the major orthogonal dimensions of U.N.
voting in the XVIIIth (1963) General Session of the United Nationms.

To determine the dimensions, all roll calls in the Plenary Session and
Asscmbly Committees were factor analyzod, Six dimensions were
delincated. The weipghted U.N. voting similarity is the reciprocal of
the LEuclidean distance between i1 and J on all six dimensions, where each
dimension is weichted by the proportion of variance in roll calls it

extracts.
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22.

23,

24,

26.

27.
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Source, Uicherd Pratt and R. J. Rummel, “Issuc Timensions in the 1962

United Jotions General Asscmbly," Rescarch Report No. 21, Dimensionality

of iletions Project, University of Hawaii, 1969, (forthcomiﬂg, Journal of é

Multivariate Research).

Unweilshted Similarity on Major Qotated Dimensions of UN Voting. Same

as variable 21, except each o f the six U.N. dimensions was given equal
weight in determining the distance.
Source. Same as variable 21.

Similarity in U.N. Voting on Cold War Issues. Similerity in voting on

the Cold War issue dimension of UN voting for 1963. Sce varisble 21.

Similarity in U.N. Voting on U.N. Procedural Issues. Similarity in

voting on the UN Procedures issuc dimension of U.N. voting for 1963.

Similarity in U.N. Voting on South African Issues. Similarity in

votins on the South African issuve dimension of U.N. .voting for 1963.
Tourists. These ere defined as persons: 1) travelling for pleasure,
domestic reasons, for health, etec.; 2) travelling to meetings, or in a
representative capcity of any kind (scientific, administrative, diplo-
matic, religzious, athletic, cte.): 3) travelling for business pu;poses,
4) arriving in the course of a sea cruise, even when they stay less
than twenty--four hours.

Source. International Travel Statistics, 1963, International Union of

Official Travel COrganization.

Relative Tourists. See variable 26 for definitien of tourists. This

variable 1s the ratio of the number of tourists i+j to the total
number of tourists arriving in j.

Source. Same as variable 26,



28.

29.

30.
31.

32.

33.

34,
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Tourists/i's Population. Sece variable 26 for definition and source of

tourists data.

Source. Population data source is UN Demograpic Ycarbook, 1965,
Emipgrants. Nationals leaving their coutry with the intention of

staying abroad for a period cxceeding one year.

Source. Statisticel Abstract of Israel, 1966, lNo. 17, p. 196, Table 0/17.

Statistical Abstract of the U.S., 1965, p. 93, Table 117. Great Britain

Contral Office Annual Abstract of Statistics, 1965, No. 102, p. 18.

International Migration Digest, Vol. I, No. 2, Fall 1964, p. 207.

Worldmark Incyclonedia of the Wations. Republic of South Africa Monthly

Rulletin of Stetistics, Burcau of Statistics, Pretoria, January, 1967.

Annuaire Statisque Dc¢ La Suissc, 1966. Statistical Yearbook of Norway,

p. 39. Statistical Ycarbook of Denmark, p. 63, 1965. Statistical

Abstract of Sweden, 1965, p. 55, Tablc 47. Statistical Yearbook of

Finland, New Scries 6l1st, 1956, n, 70, Table 61. Yearbook of the

Commonwealth of Australia, 1965, p. 2836.

Reletive emigrants. See variable 29 for definition and source.

Emiprants/A's Population. For definition and source of emigration data

sce variable 29.

Source. For population source see variable 28.

Students. A forcign student is any citizen of i enrolled at en insti-

tution of hisher cducation in j.

Sourcc. [INESCO Siatistical Yearbook, 1964, Paris 1966, Table 18,

np. 270-277.

Relative Students. Sce variable 32 for definition and source.

Exports. Valuc of all exports i+j.

Sourcc. Direction of Trade Annual, 1961-65, TiF & IBRD, Country tables.




35.
36.

37.

Commodity Trade Statistics, 1963, Statistical Scries Papers, Series D,
Vol. XIII, No. 1-25, U.N., Statistical Office, N.Y., 1964. Yearbook of

International Trade Statistics, 1964, U.N., 1966, Country tables.

Economic Bulletin for Asia and the Far Zast, Vol. XVII, No. 2, Sept. 1966,

U.N., Table 7, pp. 72-77. Ycarbook of Intcrnational Trédc Statistics,

1964 & 1965, U.N., N.Y., 19606 & 1967. Trade by Commodities, Vol. I,

Exports and Vol, IL, Imports, OECD, S3tatistical Bulletin Series C,

Jan-Dec 1963. Foreian Trade Statistics of Africa, Serics A, Direction of

Trade, No. 6, U.N., Economic Commission for Africa, Country Tables.

Worldmark Encyclopedia of Natilons.

Relative cxportz. See variable 34.

Exports/i's GNP. For definition of exports and data source, see variable

34. GNP is defined as the totel valuc of goods and services produced in

a country in a ycar's time,

Source. For GNP: Trade Ald and Development by John Pincus, Council for

Foreien Relations, iMcGraw iiill Book Co., N.Y., 1967, Tables 4 & 8, pp. 61,
69-71.

Largest Commodity Ixylort/i's total Exports. The definition of "largest

i.+]
T .
countries and "T' is i's total exports to all countries. The variable

L1 PN b

commodity" was y where "c¢' 1is 1's largest commodity export to all

defines proportion, ic, of i's largest commodity Export that goes to j
as a proportion of i's total exports to j.

Source. Trade by Commodities, Vol. I, Exports, Statistical Dulletin

Series C, Jan-Dec 1963, OECD, Paris, 1964, Trade by Commoditiecs, Annual

Supplement, Statistical Bulletin Series C, Jan-Dec 1963, OECD, Paris,

1964, Country tables. Commodity Trade Statistics, 1963, Statistical

Papcrs Scries D, Vol, XIII, No. 21-25, U.N., N.Y., 1964, Country tables.

S il e i bt il




38.

39.

40,

41.

42.

llonthly GStatistics of the Foreign Trade of India, Vol. I, Exports and

Re-export, March 1964, Department of Intelligence and Statistics,
Calcutta, 1964. The Source for total exports of A was: Yearbook of

International Trade Statistics, 1963, U.N., N.Y., 1965, Table A,

pp. 12-19,

Intergovernmental Organizations (I1GO) of which 4 and j are co-members.

The number of common memberships in any of 161 intergovernmental organiza-
tions sharcd by {1 with j.
Sourcc¢. Computer list of data collected by Steven Biams from the

country IGO tablc in the Worldmark Encyclopedia of the Nations: United

Nationg, N.Y., 'lorldmark Press, 1963, pp. 258-65.
Relative IGO0, For the definition of IGO data sce variable number 38.

Nongovernmental Intcrnational Organizations (NGO) of which { and j are

both members.

Source. The Ycarbodk of International Orgasnizations, 1964-65, Part IV,

#413-1882, pp. 294-1522.
Relative NGO. Sce Variable 40 for source.

Weighted relative 1GO. This is the ratio of the number of IGO co-member-

ships i+>§ to the total number of dyadic co-memberships in IGO of 1.

For cxanple, if an ICO has 5 memdbers including £, then { will have 4
dyadic rclationships for this IGO. Thus, the ratio takes account of the
deeorce to vhich 1 and j are co-members of small IGOs.

Source. Diplometic Exchanges, Trade, and Common memberships in Inter-

governmental Organizations; Statistics and TAbles, Table 2, p. 6, by

Steven Brams. DBrams data was collected end calculated from the 'Jorldmark

Encyclopedia of the iations, 1960, Part 1I, The United Nations System.
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43. Weighted relative NGO. Sce variable 42, For source, sce variable 40.

44, Embassy and Legation. An embassy or legation of i exists in j = 1.00,

no = 0,

Source. Statesman's Yearbook, 1962-63.

45, Relative Diplomatic Representation. For definition and source, see

variable 43.

46, Diplomats Scnt. Number of Carcer-level diplomats of i residing in the

nwtional capital of j, as reported by j.

Source. ''Patterns of Representation in National Capitals and Inter-

governmental Organizations,' by Chadwick Alger and Steven Brams, World
Politics, Vol. XIX, No. 4, July 1967.

47. Relative Diplomats. For variable definition and source, sce variable 45.

43. Telephone Linkages. Direct telephone communication channels , between

i and j = 1.0, none or indirect communication channels = 0,

Source. lList of Telephone Communication Channels in: Europe, Africa,

Americas, Asia, Oceania, List of Intercontinental Communication Channels.

Publié par 1'union internationale des telecomnmunications, Geneva, 1964.

49. Time Since on Opposite Side of War. If i and j were on opposite sides

of a war prior to 1900 = 0, 1900-1910 = 1, 1911-1920 = 2, 1921-1930 = &,
1931--1940 = 8, 1941-1950 = 16. 1951-1960 = 32, 19611963 = 64.

Source. A Study of War by Quincy Wright, University of Chicago Press, 1965.

50. Time Since on Same Side of War. Same scaling and source as variable 49,

51. 1 Hlas Lost and not Regained Territory to j Since 1900 = 1l; No = 0.

Territory lost or gained is based on territorial changes since 190C.
Occupation of a territory by another country during wartime is disregarded.
However, 1if the territorial change becomes permaneﬁt after the war has

ended then it is counted. Territorial changes for new nations are




52.

53.

54.

35.
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"0c

recorded only after the country has gained independence. Colonics, or
parts thorcof, lost or gained are recorded (and later independent
nations) themsclves. For example, loss of a colony by Germany to
Britain is recorded as h gain of territory by Britain at the expense of
Germany. Also disregarded arc divisions of an arca into other countries,
2.8+, Columbia into Panama and Columbia; and India into Pakistan and
India.

Source. Worldmerk Encyclopedia of Nations. New York, !larper and Row,

1963.

i Once a Colony, Territory, or Part of tiomeland of j. For scaling, sce
variable 49,

Source. Information Plcasc Almanac, 1964; Worldmark Encyclopedia of

Nations, 1963; Tha Statceman's Yearbook, 1963-64.

Independence of i and { Prcdates 1946 = 1; No = 0, The independence

data 1s defined as when indcpendence is granted by the mother country
and recognized as such by both the mother country ané the colony.
Occupation of a country during war is considered an aberration and
hence not counted.

Source. Sce variable 52.

Common Bloc ifembership of { and § = 2; Different = 1; Opposing = 0.

Blocs arc Western, Eastern (communist), and Neutral. A military
defense treaty with the US = YWastern; with USSR = Eastern; with neither =
neutral,

Source. Information Pleasc, 1963 and'1964; The Statesman's Yearbook,

1962-63 and 1963-64; Vorldmark Encyclopedia of Nations, 1963.

Bloc Position Index. DBloc position i++j 18 measured as the absolute

different of position betwecen i and j on the following scale.



1 2 4 6 7
usa Non-USA Neutral Non-USSR USSR
Western Bloc Bloc Communist
Mcmber Membar Bloc

Member

Sourca. Suo variable 54,

Military Alliance i 4§ = 1: no = 0. A military alliance was dcfined ae

a defense treaty or pact in which each member pledged to come to the
defense of any other member 1f attaclked.

Source. Scc¢ variable 54,



